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Fig. 1 = Block Schematic. 
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CATHODE iY TUBE PRINCIPLES. 


Fig. i 
Siaple crikers Ray Vie s owing how the cathode 
electron <* an tena lting at high soeed passes 
the anode ene ‘its the end of the tube. The 
impact | of th at Lectrons causes the zine siticate 

ie! ‘covietng fe stow uniforaly. 
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* PRE Ba 9 o> 
es placing only 2 small hole in the anode a thin 
stream only can pass to the end of the tube. 
| ‘The ray diverges because of mutual repulsion be- 
tween the electrons in the stream. 
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“4 sf ar sb 3 a iad pressure inert gas, replaces the sacl 
-yacuua the beam is kept in a concentrated form | 
and a small” brilliant bia appears on the end of 


BT ehhe SNOB eR esas tale BE ho. at ‘ater, 33.¥. ; 2 tR PR Sante : the tube, 
Electron Beam | | 


Fig. 4, 

a Bending of the betbade: stream by charged meta. 
ai | ioe The positive plate pulls the beam up 
becayse of attraction, while the negative olate 
helps oy reoulsion. pit a 
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ie a a: the cathode strean 
= | ds forced out sidewzys toward the reader, i.e. 
ieee out frow the pags. The cathode stream always 
—- 7 | moves at right angles to the maanetic lines of 
force. / Cathode Ray Tube 
Direction of B wt Lateral Moverent 
Novenent « -) of Cathode Rays. 
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Fig. 6. 

if the permanent nagnet is replaced by “an elec- 
tro-sagne! and its coils are arranged as shown, 
the cathode stream is forced uowards. 
Compare this claoram with the previous omnes 
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Fig. 7 - Electrode Assembly of a gas 
filled or soft tube Western Electric or 
Standard Telephones Pattern. 
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Fig. 10 - Theoretical Element Assembly of Cathode 
Ray Tube shown above. 
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Fig. 8 = Arranged for Electrostic 
Deflections. 
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Coils for 
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Def lections. 


Fig. 9 = Arranged for Electro- 


magnetic Deflections. 
Te 
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Fig. tl - Circuit Diagram for Typical Gas 
filled or soft Cathode Ray Tube. 
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Focussing Coil 





Cathode Divergent Convergent 
f 2 Electron Seam Focul Point , 
Fig. (2 = Focussing Coil Method of preventing the mutual reoulsion effect from diverGing the 
Ly “9 cathode electron stream. 
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Heater 
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Fig. (4 = Focussing of a 3 ? 
Cathode electron stream by chargdd electrodes which converge the electron strean in exactly the 


smae manner as the lenses converge the light rays. 
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Fig. (5 = Typical High Voltage Vacuum Cathode Rey Tube snowin 
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electrostatic deflecting plates, G disposition of the electrodes and 
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Fig, 16 = Arrangements used for electromagnetic deflection of the cathode electron 
stream, 
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Fig. we: 
J Effect of placing varying D.C. 
Voltages on the horizontal de~ 
flection plates. — The spot 

starts in the center with zero 
. volts and moves to the right due 

hes to attraction from the + charge 
ne a oe | on the right. plate and due to 


"a He--foelees ) | , repulsion from the left plate. 


Note that. horizontal plates are 
me)  penteat deflection plates. As 


ke a in Fig. (7 the greater the Oper- 
NAV hie ) ating potential on the plates 
| the greater nhe novegent from the 
center, 


: Ce 


. J a 2. ioe 
——S ; . o ae Ft “aa 19 - 


a ae 


pet _ le Effect of using a center tap~ 


—} ped potentioneter to change 
<i the potential on the individ- 


J} ual plates from plus to minus 

. be ) maximum. The spot now moves 

2 el ie}ele}- Ov fer the extreme range of the 
| | ‘+ fete of the tube. 


Effect of nlacing equal poten 
jals of varying amounts on the 
vertical and horizontal def lect- 
jon plates, Taking Figs. {7 
and (8 as examples, Fig. 20 
gives the Vector result of the 
two when applied, simultaneously 
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— ee 
Trace of the soot aren a 
of light com oe - Fig au oe . 
pas B the effect of A. Ce when one to the vert~ 
48 ~ 4 deflection plates as previously shown 
| fel with varying D.C. in Fige (o. 


the spot traverses the entipe length of the 
ee if the peak voltage is sufficient 


and the result is a solid vertical line. 
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Fig. 22 = Keculting tre ace sb ae re ey 


_ Sear 
light. 
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Fig. 23 = Resulting trace on the oehae ay tube screen if A Ce is. 
ees to the horseense deflection plates. 
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Fig. 24 - 
Resulting trace on the 
cathode ray tube screen 

if a set of electromagnet 
coils similar to those in 
Fig. 6 are excited by A.C. 
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B25 i nee. 
z Thyratron P i 
t es 900,000 «> 
S45 0.005 a8 330 ) 


MFO. MMFD. 43-7 MEG. Pige 42 Fig. 44 






wee . Fig. 42 - Exponential 
Rs , sweep curve caused b 
y 
Tigh Voltage the use of a resist- 
Runnte’ B+ ance instead of a 
diode. 
Fig. 44 ~ Distorted 
Fig. 4. ~ Gas Tricde or wave produced by cir-— 
*Thyratron® using a re- cuit of Fig. 43. 
Re en. satur Fig. 45 ~ Resultant of waves of Fig. 42 and Fig, 44. 
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Note:- Choose C to tee | 2001 max. 
suit frequency. | 
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be exemined 





Fig. 43 - Sweep circuit with special distorting cir~ Fig. 46 - Linear sweep circuit usino 2 pentode instead of 
cuit weve shown in Fig. 44 to counteract Fia. 42 a diode which is usually difficult to adjust 
The result will be as 


in Fig. 45. arenes 





Fig. 47 = Special high speed’ linear sweep used when the soeed is too great for gas triode 
to dejonize. Hard valves are used throughout. Developed by 0.8. Puckle of 
Cossor Laboratories. 
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Thyratron 
Breakdown : | | 
_ Condenser Fig. 34 - 


Discharging Circuit of a 
linear sweep 
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Charging 
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using a gas 
They oo iriode or [it 
®Thyratron® i | . 
Fig. 36 - Sweep voltage developed by valve in place B 
circuit of Fig. 34. of a neon tube and a diode as a 


Higher filament variable resistance. 


current, 
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Fig. 31 ~ Effect ot varying diode 
Internal Resistance. 


High negative 
bias. Fig, 35 - 


Low negative Characteristic 

_ bias operating curve 
of striking volt- 
ages in terms of 


grid bias voltages. 
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' discharge times. . oor 
Fig. 38 ~ Effect of varying applied orid % * ® 
voltage to the gas triode. iupttent Plates A * ‘i ha | 
gt Grid Signal | | ‘ s 
. =e Bias [, ee ae hs | 
2 4 ' , } 4 ; 
Sh a Px ' 
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Time K ‘\ ! S ae i i 
Fig. 39 - Effect of adding some signal Osram | 2 
voltage to the grid of the ges triode G.I. 6 ra ; 
in Fig. 34, The time of operation is Gas Triode Ay wana ae g 
locked inte sychronism with the signal ) 7 ) 7 
to be observed and the trece remains Switch on "Son (A) ' is 
steady on the screen. 40 seconds Ahhh ‘<2 % 
before H.T. ; uae @ VOLTS + 380. % 
Fig. 40 = Gomplete tow voltage cathode ray tube circuit and gas triode = 
sweep. a 








The Melbourne Technical College CATHODE RAY TUBE LINEAR SWEEP. 


Fig. 28 = 
Step by step effect 
of separately vary- 
ing the potential on 
the horizontal de- 
Flection plates in a 
linear manner from a 
center tapped potent- 
jiometer and the ef: 
fect of the A.C. 
wave of Fig. 24 when applied to the vertical deflection 
plates. 
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Fige 30 ~ The so called mechanically produced 
®saw toothed® wave, produced by the patentiometer 
t, is the time required to move over the wind- 
ing frow + to ~and tg is the tine to jump from 
-to+. To start again t, should be as near to 
zero time as possible. 





Fige 29 = Resultant effect of simultaneously varying 
the potentials of Fig. 28 a cycie of A.C. 1s, traced — 
on the screen. . 















fe a! 
is 
~ Yottase to Voltage to ig 
be observed be a Z 
Ay oS 
Timing Son « 
Voltage. Fig. 32 - Electrically produced "sax toothed® sweep 
LAW wave from a neon tube and condenser. 
IN Volts __ Striking 
~ Voltage 
Wave pattern ____. Extinction 
seen on screen seen on screen Vol tage. 7 
Ml cycle) (2 cycle) 
ta 
Meany (fee 
Fic. 33 = Characteristic operating curve of a neon 
Fig. 31 = Sweep times to produce a single aaee. ’ " 4 te . ‘ 


sweep circuit. 
wave and two waves. Pp 
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Fig. 25 = 
Effect of placing equal A.C. potentials on 
both the vertical and horizontal deflection 
plates. If the waves are of equal fre- 
quency and commence their positive or neg- 
ative alternations together i.e. they 

aré in phase;, the result will be a straight 
line. The action is an extension of the D.C. 
changes shown in Figs. (9 and 20. 
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Fig. 26 - 

Effect of placing equal a.C. 
potentials on the plates as re 
ferred to in Fig. 25, but in this 
case the two A.C. potentials are 
aut of phase to ihe extent that 
one wave Commences one quarter of 
a cycle after the other. The 
eesult is a circular path of light. 
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SAY TUBE DEFLECTIONS WITH A.C. 
OM ALu PLATES. 





effect of changing the ohase relation=- — 


shio of ihe two waves between the inphase straight 
line and $0 degree out of phase circle. 


25 and 26. 
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